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(54) METHOD FOR IMPROVING AND SPECIFYING PERFORMANCE OF STORAGE SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for improving and 
specifying performance of storage system by which the performance of an 
operated storage system is evaluated with the purpose of monitoring or 
predicting such a state that gives an adverse influence on the performance 
and, when it is detected that the performance is not optimum, the user of 
the system is warned of it so that the user can take a measure to improve 
the performance. 

SOLUTION: A performance measuring standard is defined for measuring 
a plurality of performances during the operation of a data storage system 
(5) and a specification is provided for the expected value (52). During the 
operation of the system, the performance measuring standard is sampled 
(56) and a performance hysteresis is generated and how the system 
operates during a fixed period is displayed (58). An evalua ting jteriod is 
selectejd_and whether or no t an arbitrary measuring standard meets the 
spenficatioh'"is~discriminated (62). Whin one ormore performance^ 
measuring standards do not meet the specification, one or more proposals 
which are useful for improving the performance of the data storage system 
are given (68). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



'Claim(s)] 

Claim 1] The step which is the technique of pinpointing the field for the enhancement in performance in a data-storage 
system, and samples performance metrics working [ data storage ], The step which shows an user the performance history 
which shows how the data-storage system is operating during fixed, The step as which an user can choose the evaluation 
term of a performance history, The step which judges whether performance metrics have the level of the optimum 
performance of a data-storage system during the selected evaluation, How to have the step which provides an user with at 
least one proposal considered to be useful to raising the performance of a data-storage system when there are no performance 
metrics in the level of optimum performance. 

[Claim 2] Technique according to claim 1 that a presentation step is characterized by an user having the step which enables it 
to choose the evaluation term of a performance history by enabling it to operate the term field where the selection step piled 
up the performance history on the performance history on the display screen including the step which carries out graphical 
display by the graphics. 

[Claim 3] Technique according to claim 1 that a decision step is characterized by having the step which takes the average of 
the sample of the performance metrics measured during fixed, and asks for ty pe average performance metrics. 
[Claim 4] Technique according to claim 1 characterized by having the step with which a decision step combines the sample 
of the performance metrics measured during fixed, and the step which calculates the type value which filters the combined 
sample and shows performance metrics. 

[Claim 5] The step which defines two or more performance metrics which are the technique of pinpointing the field for the 
enhancement in performance in a data-storage system, and can be measured working [ a data-storage system ], The step 
which a data-storage system presupposes is operated with optimum performance when the specification of performance 
metrics is offered and performance metrics follow the specification, The step which samples performance metrics working 
a data-storage system ], The step which creates the performance history which shows how the data-storage system is 
operating during fixed based on the storage demand which the user issued, The step which shows an user a performance 
history, and the step as which an user enables it to choose the evaluation term of a performance history, The step which 
judges whether there are any performance metrics according to a specification during the selected evaluation, When one or 
more performance metrics do not follow a specification Technique characterized by having the step which offers the 
proposal considered to be useful to raising the performance of a data-storage system based on any of one or more 
performance metrics do not follow the specification. 

[Claim 6] Technique according to claim 5 that it has the threshold of each performance metrics, and a decision step takes the 
average of each performance metrics in an evaluation term, and a specification is characterized by having a step [ metrics / 
mean performance / each threshold ]. 

[Claim 7] Technique according to claim 5 that a decision step is characterized by having the step which checks how much 
one or more performance metrics do not follow the specification. 

[Claim 8] Technique according to claim 5 characterized by for a specification having two or more thresholds of each 
performance criteria, and having the step to which the decision step of each performance metrics takes the average of the 
performance metrics in an evaluation term, a step [ metrics / mean performance / two or more thresholds ], and the step 
which computes the grade of a nonconformity based on any of two or more thresholds are over performance metrics. 
[Claim 9] Technique according to claim 5 that it has the step to which a presentation step carries out graphical display of the 
performance history on the display screen, and a selection step piles up a term field by the graphic on a performance history, 
and is characterized by having the step which enables it to choose an evaluation term when an user operates a term field by 
the graphic. 

[Claim 1 0] Technique according to claim 5 that it has the step which lists two or more predetermined proposals on the table 
which relates a proposal with performance metrics, and a proposal offer step is characterized by having the step which 
extracts one or more proposals from a table based on any of one or more performance metrics are not based on the 
specification. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to data-storage systems, such as a disk array and a data-storage system, and the 

method of specifying the enhancement technique in performance based on a demand of an user. 

[0002] 

[Description of the Prior Art] The performance of a data-storage system changes inevitably into the service life. Performance 
is influenced of various factors, such as a type of a component used by the storage system, the set point of operation, 
capacity, and requirements for storage of an user like input/output request. When a component causes failure or an activity 
ratio becomes too much or inadequate, performance may receive a bad influence. When the set point of operation is 
unsuitable for an user's storage configuration, performance may fall. When an user issues the storage demand which is too 
severe for a present system, too much load will be applied to a storage system, and performance will receive a bad influence. 
[0003] Many factors which affect such performance change into the service life of a data-storage system. Furthermore, such 
a factor may be changed sharply for a short period of time. When performance changes remarkably, if an user raises 
performance, he is often going to add change to the system which it predicts or is sure of. However, although such change is 
performed based on the ****ed problem, the problem may be the indication of the actual more fundamental hidden problem. 
By the problem solving which is not based on such an information, an user may produce an unnecessary cost and system stop 
time, without obtaining the satisfactory enhancement in performance. For example, although performance improves only by 
reconfigurating a data storage by the new method corresponding to the increase in a storage demand of an user in fact, if an 
user adds one more disk to a disk array, it may be thought that performance improves. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, it is advantageous **** if a working system and performance are 
evaluated in order to supervise or predict the status which affects performance. If it is detected that the performance of a 
system is not the optimum, it can warn an user of it and can direct about the treatment which can lecture in order to raise 
performance. 
[0005] 

[Means for Solving the Problem] According to one mode of this invention, the method of pinpointing the field which should 
improve in a data-storage system is offered. Two or more performance metrics which can be measured working [ a 
data-storage system ] are defined. As an example of performance metrics, there is the length of the time when the command 
was published etc. from the sum block count which the host read, the sum block count which the host wrote in, and a host. 
The specification of the expected value of performance metrics is also offered. When performance metrics follow the 
specification, the data-storage system is operating with optimum performance. 

[0006] According to this technique, performance metrics are sampled working [ a data-storage system ]. Working, a 
performance history is created and it is shown how the data-storage system was operating during fixed. By the performance 
history, the activity and storage demand which were performed by users, such as the number of I/O per second, the number 
of memory transactions, and a used and intact room, are inspected. As for a performance history, it is desirable that it is the 
type of the graph which an user is provided with and plotted the activity and storage demand during a fixed term. 
[0007] When investigating a performance history, an user can choose an evaluation term in order to scrutinize to a precision 
more. As for this, realizing, as an evaluation term can be chosen is desirable by piling up a term field on a performance 
history using a graphic, and an user's operating the term field by the graphic, and putting it on a desired time frame. It can 
judge whether about the selected evaluation term, arbitrary performance metrics follow the specification. When one or more 
performance metrics do not follow a specification, one or more various proposals which are useful to raising the performance 
of a data-storage system are given. It is based which performance metrics do not follow the specification and a proposal is 
chosen. 

[0008] By use of these proposals, an user can determine the technique of raising the performance of a data-storage system 
based on an information. Moreover, by the performance plan technique of this invention, an user can predict the required 
storage capacity of the future, and he can also upgrade a data-storage system in timely so that it may correspond to it. 
[0009] 

[Example] The technique of this invention is explained about the computer disk array and data-storage system which uses 
two or more disk drives. However, the principle of this invention is applicable also to the data-storage systems of other types, 
such as an open-reel storage system, and tape backup system, CD storage system. 

[001 0] The computer system 10 which has the host-computer terminal or the station 12 connected to drawing 1 through the 
input/output interface and the bus 16 at data storage 14 is shown. The host-computer station 12 is equipped witft the display 
monitor 18, the arithmetic and program control (CPU) 20, and the keyboard 22. 

[001 1] The example of a configuration of the data-storage system 14 carried out as a hierarchy disk array and a data-storage 
system is shown in drawing 2 . It connects with the disk array 30 and the disk array 30 which have two or more storage disks 
32, and the storage system is equipped with the disk array control unit 34 which adjusts the data transmission between the 
storage disks 32, and the RAID managerial system 36. 
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[0012] A part of physical storage capacity is used for the vocabulary "RAID" (redundant array of an independent disk), and 
it means the disk array which memorizes the redundant information about the user data memorized by the remaining fraction 
of storage capacity. When failure occurs on one or the access pass of the configuration disk of an array, regeneration of the 
user data can be carried out by this redundant information. " It is The RAIDBook. about the detail of RAID system, it was 
published from RAID Advisory Board of the American Minnesota ********** 0 n June 9, 1993. : It is indicated by book 
called A Source Book for RAID Technology," 

[0013] The disk array control unit 34 is connected to the disk array 30 through one or more interface buses 38, such as a 
small computer and the SI (SCSI). Through the interface protocol 40, as the RAID managerial system 36 exerts an operation 
on the disk array control unit 34, it is connected to it. The control unit 34 is connected to the host computer through the 
input/output interface and the bus 16. The RAID managerial system 36 can be carried out as a separate component, or can be 
constituted in the disk array control unit 34 or a host computer, a disk memory and reliability level are controlled, and the 
data control means for transmitting data among various reliability storage level is offered. Although it is desirable that they 
are a mirror or parity redundancy level as for such reliability storage level, it can also include the reliability storage level 
without a redundancy. 

[0014] The disk array control unit 34 is carried out as dual-control equipment equipped with disk array control unit A 34a 
and disk array control unit B34b. The dual-control equipments 34a and 34b strengthen a reliability by offering the backup 
and redundancy without a way piece, when one control unit becomes the impotentia of operation. 

[0015] The storage disk 32 has 1 or the capacity of 3 gigabytes. It can connect independently with the machine bay which 
carries out an interface to the SCSI bus 38, respectively, or a storage disk can be separated. In the one embodiment, the 
data-storage system equipped with 12 activity machine bays is designed. Four SCSI buses can be used and the interface of 
these bays and the disk array control unit 34 can be carried out (that is, one bus is used about three machine bays). If all 
activity bays are loaded, the compound capacity of instantiation of this data-storage system will become 12 or 36 gigabytes. 
[0016] The hierarchy disk array 30 can be characterized as a respectively separate storage space containing the physical 
storage space and one or more virtual-memory space. These various views of storage are associated by mapping technique. 
For example, the map of the physical storage space of a disk array can be carried out to the virtual-memory space of RAID 
level which expresses a storage area according to various data-reliability level. For example, the field of the part in the 
virtual-memory space of RAID level can be assigned because of the 1st reliability storage level, such as a mirror or the RAID 
level 1, and other fields can be assigned because of the 2nd reliability storage level, such as parity or the RAID level 5. The 
map of the virtual view of RAID level can be carried out to the virtual-memory space of the 2nd application level which 
shows the storage space which can be consecutive-addresses specified. The physical configuration and RAID view of a 
storage space are hidden from the application view shown to an user. 

[0017] The memory map storage 42 is prepared for the self-sustaining storage of a virtual mapping information used in order 
to carry out the map of various storage spaces mutually. A memory-mapping information does not cease with a control unit 
or RAID managerial system, or can be periodically updated as various mapping configurations between various views 
change strangely. The memory map storage 42 is carried out as two nonvolatile RAM (NVRAM) 42a and 42b, such as RAM 
(random access memory) by which the battery back-up was carried out, and is arranged in each control unit 34a and 34b. 
Double NVRAM 42a and 42b is formed for memory-mapping information-redundancy storage. 

[0018] A storage disk offers the physical storage capacity which a host computer can use for a data storage. It is desirable to 
manage this capacity effectively and to optimize performance from the viewpoint of both that a storage demand of luminous 
efficacy of operation and an user is satisfactory. The footing of the performance management technique of this invention has 
a data-storage system in finding out the reply to the difficult and inaccurate question of evaluating continuously which 
operating effectively. The question of the following seven term shows the example of 1 set of enhancement decision-making 
targets in performance. 

[0019] 1 . Is the data-storage system interference of performance? 

2. Is optimum performance possible by the present system configuration set point? As an example of the set point, there are 
SCSI transfer rate, a size of a logical unit, etc. 

Does performance improve by restarting the balance of the storage disk connected to 3.4 SCSI channels 38? 

4. a storage disk — Iarge-capacity-izing — if it accelerates or adds, does performance improve sharply? 

5. If RAM in the disk array control unit 34 is added, does performance improve sharply? 

6. If the data-storage system 14 is added, does performance improve sharply? 

7. If it upgrades to the disk array control unit 34 or the storage disk 32 of a new generation, does performance improve? 
[0020] Even if a cause is not traced, something shows having done the bad influence to the system, and the question of 
decision making mentioned to the 1 st term shows that the question 2 or five term needs to add change to the existing 
data-storage system. The question 6 and seven term require change which needs an additional component, such as change 
after all using up the capacity of one data-storage system. 

[0021] Since a certain amount of forecast is needed, it is difficult to reply to the question about the enhancement in 
performance with absolute accuracy. However, the high storage cost and the analysis processing cost are required for the 
perfect quantity-estimate of a performance parameter. Therefore, a focus is doubled with the existing component of a 
data-storage system being used for the technique of this invention. Operating-condition data are useful to specifying the 
problem of performance, and are useful to specifying the component which is operating effectively with the present 
configuration, and an inferior component. The enhancement strategy in basic performance after specialization is not at 
change of a component which has already operated by specification within the limits, but is making an investment [ change / 
which solves the present problem ]. 

[0022] The technique of this invention pinpoints the potential field for the enhancement in performance. Such technique tells 
an user about the performance below a canonical, and generates the proposal which supports that an user corrects a problem 
and returns a system to optimum performance. 

[0023] The desirable step of the technique of pinpointing the field for the enhancement in performance is shown in drawing 3 
. The first step 50 is defining one or more performance metrics which can be measured working [ a data-storage system J. As 
an example of a performance criteria, there are the length of the time when the command was sent, SCSI queue length per 
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equipment, etc. from the sum block count which a host reads, the sum block count which a host writes in, and a host. The 
specification which sets up the canonical of performance metrics is also offered (step 52). The data-storage system is 
operating with optimum performance, when performance metrics follow this specification, it puts in another way and 
performance metrics are "as a specification." The canonical set up with a specification can take the gestalt of the acceptance 
calculation numeric value by the threshold of various performance metrics, or a permission calculation numeric value. 
[0024] After defining performance metrics and the specification corresponding to it, a means to supervise performance 
metrics to a data-storage system is established. As for such a means, it is desirable to carry out as a firmware in the disk array 
control unit 34 which extracts working component operating-condition data. 

[0025] After introducing performance metrics, the following step 54 is sampling the working performance metrics of data 
storage. This sampling is performed at the data-storage system 14 or the host-computer station 12. Example of ** type 80 of 
a control unit firmware which showed the point which can sample performance metrics in drawing 4 is shown. A circle 
expresses storage of radial transfer and the box with three sides expresses a queue. This ** type view shows the information 
flow from a host computer to a storage disk. The demand from a host is SCSI of a front end first. It flows to 82 and, next, is 
temporarily put in by a host's queue 84. For processing after it, a decoder 86 subdivides a demand to a parvus command 
more. It is put into a command by the cache queue 88 until an acceptance setup of a cache 90 is completed. According to the 
RAID object 94 about a hierarchy and a redundancy management, a work load is changed by the hierarchy manager 92. 
Flowing is down-stream SCSI. The item sent to 98 follows the SCSI queue 96 into which it is put temporarily. 
[0026] Performance metrics can be extracted at various points on this ** type. For example, the metrics of the sum block 
count which the host read are front end SCSI. It is extracted by A points of 82. The decision influenced by the example of 
metrics, the extracting point of performance metrics, and performance metrics is shown in the following table 1. 



[0027] 
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[0028] Performance metrics can be measured in the arbitrary locations in a data-storage system. For example, in C points, the 
sample of the performance metrics about the maximum length of a host queue can be extracted. 
[0029] It returns to drawing 3 and the performance history based on an user's storage activities is created at step 56. The 
parameters reflecting a data-storage system use, such as parameters, such as an amount of the amount of usable space, the 
amount of the consumed space, input/output request, a mirror, and parity type storage, are contained in a performance 
history. By the performance history, it becomes clear how the data-storage system was operating during fixed. A creation of 
the performance history in step 56 can be performed at the data-storage system 14 or the host-computer station 12. 
[0030] Next, an user is shown a performance history at step 58 at the host-computer station 12. As for a performance history, 
it is desirable to be displayed on the display screen 18 of drawing 1 in a graph. 

[0031] The example 100 of the display screen of a performance history is shown in drawing 5 . Specifically, the 
unused-memory capacity (it measures per **********) 0 f the data-storage system over tnree days, the storage capacity (it 
measures per **********) 0 f RAID level 1 type, and the performance about ON **** access activities (it measures with 
both the number of kilobytes per second and the number of I/O per second) are shown. Please observe that the remarkable 
activity is shown at the daytime from 6:00 a.m. to 12:00 p.m. for a performance history. An user can adjust a display term. 
[0032] Here, suppose that an user wants to evaluate one specific term. For example, an user observes the unusual moment 
and unusual inclination within a performance history, and has the case where he wants to investigate the term still minutely. 
Moreover, in another example, while the user is analyzing the comparatively normal term, there is a case where it is made to 
want to display the term of a non-type-operating condition. In both cases, an user operates the term field divided by the 
vertical lines 102 and 104 piled up on the performance history graph by the graphic, and just needs to choose an evaluation 
term (step 60 of drawing 3 ). Each boundary lines 102 and 104 can slide independently the time scale top in the screen lower 
part, respectively. Tfte evaluation term of drawing will have been from 9:00 a.m. on May 30 till 1 1 :00 p.m. 
[0033] If an evaluation term is chosen, it will judge whether the following step 62 ( drawing 3 ) has the performance criteria 
which is not "as a specification" within the selected evaluation term. As for this decision, it is desirable to be carried out by 
the performance analysis utility which resides in the computer station 12 permanently. Judgment of step 62 can be made by 
various technique. One technique is taking out the average of the sample of each performance criteria measured during 
which was specified ] the evaluation. Next, it can judge whether as compared with each specification threshold, performance 
metrics are "as a specification" about those averages. A sample is combined among [ other than the technique of taking the 
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average ] two or more performance metrics, and complicated technique can be used rather than it filters them and it draws 
compound metrics. 

[0034] The example of two metrics decisions is shown in following Table 2. Although the result of "SCSI queue" is 
determined from simple evaluation of the performance metrics "maximum SCSI queue length", the result of "bandwidth" is 
the example of the compound metrics which consist of the combination of the "host read block count" which is the sampled 
raw performance metrics, "the host write-in block count", and "activity time." 
[0035] 
[Table 2] 
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[0036] Other technique is checking the grade whose performance metrics* are out of specification [ "out of specification" ] 
"as a specification." This can be performed by setting up two or more thresholds or permission calculation values with which 
the different conformity grade is related about each performance metrics. The degree of nonconformity is judged based on 
the permission calculation value [ which threshold or ] the performance metrics sampled in the sampled performance metrics 
as compared with various thresholds fulfill. According to how much performance metrics are "out of specification", various 
conclusions about a data-storage system are drawn. 

[0037] If performance metrics are based on the specification (in namely, the case of YES branching from the inquiry step 64 
of drawing 3 ), the data-storage system will operate on optimum performance level. All the performance analysis utilities that 
reside in the computer station 12 permanently return the comment that it is favorable condition, and display it on the display 
monitor 1 8 (step 66). An user is notified of change being unnecessary by this feedback. 

[0038] On the contrary, one or more performance metrics are not based on a specification, but, in a case (in namely, the case 
of "NO" branching from an inquiry of step 64) "out of specification", the proposal which is useful to a data-storage system 
raising performance to an user is shown (step 68). With which [ of one or more performance metrics ] is "out of 
specification", it is based how much it is "out of specification", and such a proposal is chosen from thfe list of proposals 
considered, when possible. 

[0039] The one technique of leading to a suitable proposal is listing a predetermined proposal to a table and relating them 
with performance metrics. The example of the relation between the performance metrics decision "SCSI queue" of Table 2 
and "bandwidth" (and other performance metrics), and a proposal is shown in Table 3. 
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[004 1] If the conditions of performance metrics are given and one or more proposals are chosen, the proposal will be 
displayed on an user by the display monitor 18 of a host computer (step 70). Example 106 of a performance planned 
proposal screen is shown in drawing 6 . This screen is related with the performance history illustrated to drawing 5 . The 
proposal "performance will improve it DRAM is increased" is displayed on this screen, and the indication which resulted in 
the proposal is listed further. Please observe that it is indicated that cache operating-condition metrics have become "out of 
specification", and the write-in cache has filled. Furthermore, note that DRAM with which it is equipped is not the 
maximum. Other indication shows the normal operation. If DRAM is added based on these results, the conclusion that 
performance improves is proposed. From this proposal, an user can perform decision based on an information and can decide 
now whether to add DRAM or to postpone an addition of DRAM. 

[0042] When an user wants to evaluate the raw performance metrics which are the footing of the proposal of adding DRAM, 
the following step 72 ( drawing 3 ) is displaying the performance metrics itself on the display monitor 18. The example 108 
of a screen of performance metrics is shown in drawing 7 . "Relocation", a "work set", a "cache operating condition", "drive 
Q", and the performance metrics about "multi-read" are displayed. The same evaluation term from 9:00 a.m. on May 30 to 
1 1:00 p.m. is divided by vertical lines 102 and 104. 

[0043] This bar graph shows the processed data sample extracted during this period, in order to offer positive support of the 
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proposal which an user is shown. For example, please the cache operating-condition metrics in an evaluation term be 
comparatively high, therefore bring the result referred to as "out of specification", and note that a conclusion called an 
addition of DRAM is drawn. An user can evaluate various terms and can also investigate whether new mean metrics still "are 
not out of specification." 

[0044] Please regard that the buttons 110, 112, and 1 14 for referring to quickly the performance history screen 100, the 
proposal screen 106, or the performance metrics screen 108, respectively are contained in each screen of the drawing 5 or the 
drawing 7 . These three screens offer the abundant informations which are useful to pinpointing the field for Trie 
enhancement in a data-storage system of an user in performance. Moreover, these screens also serve as the help to which an 
user predicts the required storage capacity of the future and upgrades without retardation. 

[0045] Since the means indicated on these specifications is what consists of the desirable mode which carries out this 
invention, this invention is not limited to the specific characteristic feature of having illustrated and explained. Therefore, a 
claim is asked for this invention in all modes or change within the limits of [ suitable ] a publication. 
[0046] As mentioned above, although the example of this invention was explained in full detail, this inventions are hereafter 
enumerated for every embodiment. 

(1) . The step which is the technique of pinpointing the field for the enhancement in performance in a data-storage system, 
and samples performance metrics working [ data storage ], The step which shows an user the performance history which 
shows how the data-storage system is operating during fixed, The step as which an user can choose the evaluation term of a 
performance history, The step which judges whether performance metrics have the level of the optimum performance of a 
data-storage system during the selected evaluation, How to have the step which provides an user with at least one proposal 
considered to be useful to raising the performance of a data-storage system when there are no performance metrics in the 
level of optimum performance. 

(2) . Technique given in (1) to which a presentation step is characterized by an user having the step which enables it to 
choose the evaluation term of a performance history by enabling it to operate the term field where the selection step piled up 
the performance history on the performance history on the display screen including the step which carries out graphical 
display by the graphics. 

(3) . Technique given in (1) to which a decision step is characterized by having the step which takes the average of the 
sample of the performance metrics measured during fixed, and asks for type average performance metrics. 

(4) . Technique given in (1) characterized by having the step with which a decision step combines the sample of the 
performance metrics measured during fixed, and the step which calculates the type value which filters the combined sample 
and shows performance metrics. 

(5) . The step which defines two or more performance metrics which are the technique of pinpointing the field for the 
enhancement in performance in a data-storage system, and can be measured working [ a data-storage system ], The step 
which a data-storage system presupposes is operated with optimum performance when the specification of performance 
metrics is offered and performance metrics follow the specification, The step which samples performance metrics working 
a data-storage system ], The step which creates the performance history which shows how the data-storage system is 
operating during fixed based on the storage demand which the user issued, The step which shows an user a performance 
history, and the step as which an user enables it to choose the evaluation term of a performance history, The step which 
judges whether there are any performance metrics according to a specification during the selected evaluation, When one or 
more performance metrics do not follow a specification Technique characterized by having the step which offers the 
proposal considered to be useful to raising the performance of a data-storage system based on any of one or more 
performance metrics do not follow the specification. 

(6) . Technique given in (5) to which it has the threshold of each performance metrics, and a decision step takes the average 
of each performance metrics in an evaluation term, and a specification is characterized by having a step [ metrics / mean 
performance / each threshold ]. 

(7) . Technique given in (5) to which a decision step is characterized by having the step which checks how much one or more 
performance metrics do not follow the specification. 

(8) . Technique given in (5) characterized by for a specification having two or more thresholds of each performance criteria, 
and having the step to which the decision step of each performance metrics takes the average of the performance metrics in 
an evaluation term, a step [ metrics / mean performance / two or more thresholds ], and the step which computes the grade of 
a nonconformity based on any of two or more thresholds are over performance metrics. 

(9) . Technique given in (5) to which it has the step to which a presentation step carries out graphical display of the 
performance history on the display screen, and a selection step piles up a term field by the graphic on a performance history, 
and is characterized by having the step which enables it to choose an evaluation term when an user operates a term field by 
the graphic. 

(10) . Technique given in (5) to which it has the step which lists two or more predetermined proposals on the table which 
relates a proposal with performance metrics, and a proposal offer step is characterized by having the step which extracts one 
or more proposals from a table based on any of one or more performance metrics are not based on the specification. 
[0047] 

[Effect of the Invention] As mentioned above, the technique of this invention can pinpoint the potential field for the 
enhancement in performance, can tell an user about the performance below a canonical, and can generate the proposal which 
supports that an user corrects a problem and returns a system to optimum performance. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the host-computer station connected to the data-storage system of this invention. 

[Drawing l\ It is the block diagram of the data-storage system carried out as a hierarchy disk array. 

[Drawing 3 J It is the flow chart having shown how to pinpoint the field for the enhancement in a data-storage system in 

performance. 

[Drawing 4] It is the ** type view showing the location which can measure the data flow and performance metrics in a 
data-storage system. 

[Drawing 5] It is the display screen as which the performance history of a data-storage system was displayed. 
[Drawing 5J It is the display screen as which the proposal about a performance plan was displayed. 
[Drawing Tf It is the display screen as which the measured performance metrics were displayed. 
[Description of Notations] 
50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72:block 



[Translation done.] 



1 of 1 



4/10/02 3:46 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




ABC 0 



[Drawing 2] 



34. 



36- 



RAID 



40- 



■14 
16 



34a- 



-T -fA 7 • T W 
*W»__ 
A 



42a — 



NVRAM 



B 



NVRAM 



-34b 



-42b 




1 of 3 



4/10/02 3:47 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



[Drawing 5] 

r 



K?17"I2 
4 

(MIDI 2 
GB 0 
300 
200 
100 

KS/kc 0 
i5 

it*. '? 

10/sec 0 



jinnn nnnii onnnnnnnnnnnnii nnnnnnnnsnr 


iininiflflRfliiiinX 


flUflllllnnnnnnniiniiiinniiiiannniiitf 


innnnni>nnini(inp _ 


n n n n n n n r n n i n r n i n n m n n n (i n (1 n n /I H n Jl T! H 


innrrnnnnirnjinnnr I 


oi -iRlllni«n nlllDlDlllI 




'|i.... t nlll|llllli,..... f illll|llllli.. r , M .iip[| 


05/29 ■ 12 «/30 ' 12 05/ 3 1 

5i ii Hs 



' * ^ , I I A * ,1 I ana** . 1 



i?4 



)00 



[Drawing 3] 











r 





50 



52 



54 



56 



55 



60 




62 



Y£5 



65 



70 



2of3 



4/10/02 3:47 PM 



http:/A«vvw4.ipdl.jpo.gojp/cgi-btn/tran_web_cgLe]je 



[Drawing 6] 



D R AM Srt«^ti:tf /< 7 * — <r X tffl J;-*- 6 

SCS I'<*J|linJbOK94:/fl'<9>*tffc*i-CV&. 

W ft* * KJSftSqiHitart. fHEtv hfc-B>&RA I Dl SgffltffcS. 

d r AMiinrsB/eu ^jax-w^ a»an-c v^i \ 



^ / 74 



/off 



[Drawing 7] 



^lyi n n nnn nn d 

C.0 



ffinnnnnnnnnnnnnnnnnnnnnnnp 



'^'Nijijijopcii 

05/30 ' 



nnnnflllnnnnnnnnn 



nnnnnnnnnn, 



,nnnn f1 



Lii n n.n 



l]IJIJIJl?qH|i T rpipl3[JBIJlil 



12 



_05/31 



104 



uo 



I jL ft 



□ 1 mx*w t ) 



[Translation done.] 



3 of 3 



4/10/02 3:47 PM 



<19)B#B1ffW (JP) (12) & fjfi %f & ^ (A) (lDHflFfiiH&H*^ 

#BPF8-241227 

(43)&HB 8 ^(1996)9^178 







FI 




G0 6F 11/34 


7313— 5 B 


G0 6F 11/34 S 


o /no 


3 0 4 




3/06 3 0 4 P 








*M3c tl*H©»10 FD (3: 12 m 




WH^/— 328336 


(71)fflKA 


590000400 








ta — Vv h ■ /\*Jm — r ■ Tisrs — — 


(22) /iifiS B 


^JER? ^(1995)11^22 H 












h A/-/*--Xh'J-h 3000 




343, 809 






(32)ffi5feB 


1994ff-llfl22B 






(33)«5ftS**?PI 


*H (US) 




247. 3030 






(72)3B#& 


v — tf > • T-f — ■ *;wv > 
















757--H> 9055 






<72)5BWf 


tfx'f H -X-f ■ H^7-f > 
















U— 7179 






(74)ftSA 


#s± ±» is* 



(54) B&W©£*M ilHa>X^ A W/t 7 * - V >X |pLh4#£^j£ 



(57) [gftl 

£IFflfU ^7*-vyx#^T'&t^fc#J$iB$;ft. 

?yxm&m*&*i (so) » 

ftffi<9ttliiig{fc-f & (52). i/XxAOiW^+t^t 

7*-^yxaj£2P2r-9-yr'jy:/L (56) . ^°7 
xoiztmix^tM^ztii (58) . imsna* 

6 ( 6 2 ) . lofeLhc7)M-7 t-vyxIM^'fti 
ii^. ( 6 8 ) . 



36- 



J4 



RMD 

■W — 



— M 



jfa — . 

42a- 



<4 



jVWWjU 



fa 





- 




NVRAU 




— 




(2) 

1 

mtPiTp?'*? *—^y^W&*^—WzWk?&^ 
jl— *-^yxim<omm!mzMm-& z t 

^tt^x^Acogji^ * — -zyxwwtjUizZi x 
Zfrb'o ftZmrt-ZAr v Tb . 
*7 * -^yxm^W^mm^y * yxw<ju 
T-^ieHx^^A^^i— ~?yx*[in 

x^ y-rtK it- -?yxmm±izmti&frztitzM 20 

«k o T .x-W \' 7 * - v y xHK^imia^aHR'C 

[IB*Ji3] ¥>JSrX^yT*>\ -jgfflia«ti(c«£3*ufc 

;*7 vyxsg^g^^yr/uo^ffi^ fc otl 
SW~*7 *--?yxm)mmt:3ttb$>XT>y7'$:tt 

£ £ £f$® t -t& . fg&B 1 lattBHt. 

&OA7 *-^y*)ffl£^£sat^£>XxyT£: . 
A7*-vyxgJ5£»ott8i££{ftU ^7*-vy 
xjBg^^t^'ftfiKz^oT^-S^-tJiT-^IEIi^x 40 
t n°7 * - -e y XT'iW£ LT ^ & fc ^"6 X f •/ 

Tb. 

T-?W&i/^&<mftWzn7*-^y7M%W$> 
z+ryrvyy-r&XTvTb. 
^-^tfftLtzwmmzm^x. - < mmwzT- 



^fH¥8-24 1 227 

2 

yx$l£g*g#^ ^> b' o frZmrth Af77L 

Ti*5rt>J&£fc:«* 1 oifci4S»w«7 * --eyxiffl 

-^IE^XxA^n-7^— ~?y*£ft±.Z-£&(Mz& 
iL^b%jLhtih$gk*ffl&thX7- ?rb z&thz 
bZW&b^hWk. 

¥>jKxxy7>\ mm*m$<mw*7ir- -?yxm 

j&m(?> 5 ?-im£b'>X. ¥%d'*7*--?yXM%^ 
ZZti^tiVL^mbjmthZ'rvTZIi-t&Zb 

-^yxMfem^tfb'cowgikmzft^x^^frzm 
mh^vTtt-m^bzw&b-rh . mxmsiz 

[n^sss 1 &mm* <r>i*7 *-~?yxwmmL<7) 

m* <?» ^7 ir — v y xM%.^$#)WRz.r- •>/ 7V» 

w«7 *- vyzmzm^zimoLz ^mbimt 
1 x v ^ mzs^x itm&cDWs. tnia-f h x r- -/ 7° 

sti?^^ •/ TV. * yxmmo±i,zmffimmz: 
7i-y vx-wfcth z. b izx -ixmmmmzmRX'Z & 
5izmcoim. 

immi o] mz&'*7*-^yxM%&mbms£r3 
i^ili^f7rA>\ i^)ifctt»wt7*- ?yx 

a. 

[000 1 ] 

[mm±^mm\ *m\z. r ■ tva ■ r 



(3 

3 

[0 0 03] ioiaft^^-vyxtcgNi^is 
£fcHI1I£*i& . isXT^wgSzZ tot X 

fc'lttw + -vyxtfftJi-r h izi>frfri> £> 
-f. .x— !ffc£f ■TUJlzfixtZto—im. 
totti&^y *-vyx#ft±-r& s ,r tifih 

[0004] 30 

TiW^^xxA ■ ny x-^yx^mmthittn 
tttfX'hZ . >xy~A<D^y *- vyx**fijIT'3:u 

^yx£fa±§tf £fc#>Oirf S i h^WiZ-r> 
^xmvkt&ZktfX'ZXo. 
[0005] 

T-?lE1i^XxA<oljtfaW;:a9 

mth. f*y*--?>xwg. : m<mtLx\t. *xh 

m^M-ytz^yuy^ *xh#S£i£/Wf£ff- 
*x Yfrt>?~?y FtfJ&frSfiTVvfciflSI 



#m*8-24 1 227 

4 

iMW^^-^yxags^^yry y^-rs. 
A7*-?yxiSfc:J:ot. H£=3£9<OA 

t s&mmm*tf&ztL&. >v? * -^yxmmm---? 
[0007] >*y*~~7yxmm*:W^htt. a.— r 

.1*114. A7t- v>x)IS±fc:fi|JIS^i££;/ 

77^ ytzmiLxmto&bit. z<o*mm®£3-- 
wr? 7<v fx-nftLxmmommizntoh z t 
izx-ox. mimm$mRX'ZZ£oizLxmm-&z 
ttmtiw mtRLtimmmmiz^x. m.^y 

k#T'£ £ . l ->£tzizmiwy *~-?yxffl 
ao/O * — vyxj i*i_t£-£& <r>\,z®iLr> l oifcii 

[0008] Z\til>V>m&)WmzJ: 0 . i-ifdr- 
[0009] 

immi *%wcr)ifmz^x . mwiriM ■ h 

[00 1 0] AUJ?J^y^7x-X 
£7>LTT-*fEtfgmi 4tCgf^tiTl^*Xh • 

tf jl — ^ • ^fAl 05r^„ ■ ayta-^ 
• Xf-y 3 y 1 2(4. ^t-^ 1 8. "WtMSJUI 
M(CPU) 20. t>J:lX^f-sK-H2 2^«i.T^ 
4. 

[00 1 1]@21C, 4*7 ■ TVA r-^ie 
Hi^XxA k LTHSfe^^T-^teii^^A 1 4 o 
fll^^^-r. ie<t^XrA<4. ^(01211x^x^3 
2$r^-r^T-fX^ • 30. fa? -TU-f3 
0fcJ£8S*U te^x ^732 k<OiacOT-?SII^ 



(4) 

5 

[00 12] TRAIDj (mLTJZrnjmTU 

W#%£Lfc*3-. >r^/L^tPg(;J;^T^-if • f- 
* £B £ ; t s . raid ^xy-Aaymm 
icowttL T*y#33cH$*Y?W'jy w?<t)ra 

ID Advisory Boards 19 9 3^6^9 BfcfflT^ft 

>t TThe RAIDBook: A Source Book for RAID Technolog 10 

yj t^owmzazmztiz^i. 

[00 1 3] fa? • TU4®ffi§m3 4te. /hS=J 
V\Zjl—9 ■ y^fA • (SCS I ) ^ 

£; 1 oifcliM^'f >-? ^ x-* • vn'x 3 8 tX 
fa?-7M30tiI?tlt^. RAIDfl 

Ufa? - r^sifflisg3 4^ffl^s.a'-rj:d 

tLT«^$ilTV^. ©JSP^M34{i. AiB7M^? 
MZtlX^Z. RAID<iaS/XxA3 6{i. gljffl^fil 20 

j£gsiti: tTmfi^-s*\ f a? • TvAwmm.1 

filgttfeiil^PfSTf-?£^^l>to^ f-? 

^-^ fciivcy f- 4 "KMms^ivxfoh z\ t 

bhX'^h. 

[00 14] fa? • TUAfflfflmW34li^ fa 
? • TUAfflW^WA 34a£f a? • TVAW® 30 

gMB 3 4 b t zniizzsammt ixmrnzti 

-fi»|fi^M3 4atJj:^3 4b{i. --ftCMmk 

mmittmiz%:~>tim£\,z&®ticr>%\ / v-w ? r x r 

[ooi 5] ienf a?3 2{±^fci.{fi^^L3^f 
tf'-w h^fl^w-rs. imfa?ii scs i a 
x 3 8 1 a y ? 7 ^-xzithmm^A izzti^timL 

LxmmLti*)®*)$&Lti*)-f&Zti) i XZ?>. im 

mmmmxa. 1 2mmmm^^ £«*.fcf -*ie 

mi/Xy-J*fi*mtZti&. 4*<7>SCS lM'X£ffiffiL 40 
T. -Ift^'Mfcf a? • TU4®Wmm34t£ 
jyfyx-xmt&zttfX'Zh (-t**>t>«K^>f 
3ltzo^Tl*W^S:i$ffl-ri») . 
TgffiSfU.^ ic7)f-?|E1t^xf Acoflfi«D?g£ 
1 2&i,> L 3 6*fi'U . 

[0016] pg^f a? - tm 3o«. -e^its 
urn* omwgffl t ixwBtim, z. t tfx-z h . mm. 



^1^8-24 1 2 27 

6 

wmimmm. m^T-^mm&.^^z^xm 

ZbtfXZZ. tzblii. RAI Dl^KD(5SIE1t£ 
IBrtO-aM>SWfc. *7-£tdiRA I Dl/^H4 
i:^0|gl<7)mSttiS^iK;^^0^^cilI^)li , ). ffecoM 
JSfc^yf -f ifcttRA I DK;I^55r^m2<7)MS 
tt^gK^^tfiJOliS^fcT&WS. RAID 

K/K^«b'^-{± . just h i/x^5E«rigiHg^fs 
£*-rm 2 <rrrir vr-i^sy- K;^15SJeii3ag 
Hv-y7^-£ Sit^coifea^fcRA 

[0017] *««ffli^a*ffiSfcVy7^-6fc«>fc; 

fflv^^sfli«-7 ye>'?'^£o^Elio^t^ * 

^'J - "?>y 715114 2#JHS§irO*&. ^ 'J ■ ?7 

tr^fllSfcL Jt*&h'iHgcD«*3:-?yb°y?Tfij£ 
■hWtfh\z^X^ fflfflgmtfziiRAl DW^isX 

TMz£^xm£^£fzitmm)izwm-& z btfx-z 

0 - V. 7 7^1t4 212. A' 7 f 'J • A' 7 ?7*/ 

r^ii^RAM (yyyj* ■ r?-tx • *tl> ) ^t*<0 

2-?^SIHtRAM (NVRAM) 4 2ai5j:tf4 2 

b b Lxmmzti. zti?ti<?)Mmm3 4 a.^xi/3 

4 brtt^EM^it^. Z1NVRAM4 2 afc«ktX4 2 

bj±. ^ty -7-yey?-^^5t^ieiio^y){cig(t 
t>tix^&. 

[0018] iEiif a?(±. *xb • nyt-jL-?^' 
T-fmmizmi-tz zttrez z>®wm®&£m& 

mmmz<?)ffi&b^dMJicvm&frL>. ^?*--?yx 
£MMfct&c\bt>mi£L\\ i&mw7*--?yx 
<mm&w&\i.. f-m^xT-A^b'tLrzim^ 
mztmLx^&frzi&i-mm-rz> t mmx-ipm 
m:mwzm-m&£M.^i]A-?z\bi,zh$>. oto7 

T%.<rymsiX\ im.W7*-^yxft±MM&ij£BW) 

[0019] l . "f-yw&isXT-Ui^-r *-~?yx 
<Vttm&j:~>X^hir„ 

2 . mr^x^j- Affi$W&.mz X izmM'*? *- 

yxt^mi)\ m.%m<7)Mb lxh. scsi mmm 

3. 4*^)SCSIf -v*/\s3 8tzmnZtlX^hsi& 

xrco'tyy xzm.*)W.-tc\ biz £->X 
yxtffa±.-thi)\ 

4. Eiira?£*sjHL mmit. ttzumwtti 

\fny *-*?yxtf±tial,z[i>\±.-t&i)\ 

5. f a? • TW©lffl^E3 4rt^RAM^ii3irr 
ti\fn7*—^yxipj&Azfa±.-?hfr < , 

6. f-?^1g^XxA14$:iajirrtUf^"7*-vy 



(5) 

7 

EiSr 4 X7 3 2 £T •/ 7*^- h'-fftfef . * -v 

i o o 2 o ] jg i Jitftftis^w, Mi 
[0021] ^-&sgo^si^^fc^-^ity>. ^7* io 

[0022] *$Wfc>*lfett, ^7 *- ~?yx\in±<?>tz 

[ 0 0 2 3 ] 133 vn°7 * — ~?>X\iH±C0tilb(7)ffi.m 

mtkt&ztx'hh. '*?*-~?yxmwcDmtix 

li. *7Lh7&m&JR£Mh7*ny7gL 

tr&m?™ *xhfrt>^-?yYt)mt>tix^rz 

B^tf)^ tI3)t 0«S C S I 

^"7^-vyxja^a*jic7)g^^^-g,{t«t^ 

7^— vyxg!l^^*^<7)ftai^ls!oT^l.i:#. It 

v^tst. >v? t-^yxmj&mtf rftaaoj x 



*#lfl¥8-24 1227 

8 

[oo24]«7 xx/ztitzwa 

vyxgJ5S^£iaS^6#K$r^t.& . i <9 J: 3 

• TW$0«l§|g3 4rtO7r-A'7x7fcl/m 
[0025]a-7 =r-vyxjffl^»iS£#AL^. & 

yru y^fcL r-^ieii^xxA i 4 ifcii** h - 
nyt*— * - xf — is 9 y 1 2X^tT0 o 04 fc. ;*7 

hK^*li^f7nyh-xyH(7)SCSl 82 
fcSBu htf)#*>fir5iJ8 4 iz-mmzTJihti 

h. Zi&m<Wmcr>tztbl,z. 7a-?86im$$:£ 

jl 9 0 AWW6&«SE •/ i/j-W-h'+rn 8 8 
CAftWiS. BSiiilfSIStt'&lCIWSRAiD 

SDWi. -xyh'SCSI 98 

K^&hSEgj&^WfcAfiAfiS* SCSIftfcff 
M9 6fc«<. 

[0026] yt7 *- ^y^SI^^Mi. -KOSaJLLtf) 

mm->tz^Wryu y 7nyh -x 
y H s c s I 8 2*> a jjTTWias$fL& . VXf<rm. l 
fc. SIjeSWL 't7*-vy*j»£»^ai*5u 

[0027] 



(6) ^^¥8-24 12 27 



9 




1 0 


£1 










A 


l) 




D 


4) ?4 x^j&tofctfflrtt£fc£tf>? 




B 


l) 

7) 7y7^l/-F^7t-^^^ 




B 


7) r^7^l/-HtA7t-T>^$3( 



[ 0 0 2 8 ] J*7 *~-?V7MfcW&i^ "T-tW&ls 

■?vxW£3mwv7)V*m!rt& z\ k#T'# s . 
[0029] 03£H9. ^-ifOfE 

■Ik 

[0030] ifcfc. Xf7758tv\-7t--7yX||l 30 

h - =»ytr a— ^ - xt-ygy 1 yjc 

y?7 ^yxmmam 1 w^wb 1 8 
izf^yxm^Zti&zt&lift L\.\ 

[0 0 3 1 1 H5t. ^y^--?yxmmom^mm&i 

1 0 0 fcijrr. &tt«fc:«4. 3 Bia&bfcS-r-^Uli 

j£K ra 1 dwi m rcoieiifi (^v^ hjji 

+m 6B^W£ 1 2B#£T'OB4*:A>&D^l&a i ^ 

[0 0 3 2] ZZX\ jl— «r # l oott£oNffil&IFtil 

U^k-fS. fckxtf. i-fli^7 *- vy^ME 

ttfcl^v^^**. *3fcffl«O0rCfcL JL-lWifc 



t><?)i%£i>. o--if{4. yi7t--?yx)ii/77H: 
Sfc£;b£ii£JliI]|| 1 0 2i>J:tf 1 0 4T'KflJ£>;ftfc 

£lft«Ftr (i3mf776 0 ) . «4tJHftl 0 2. 
1 0 414. BiBT»t:ft*^>f A ■ x^-^ifc-eft-e 

tw&Lxx?4 F-r*£fc**c§6. H^manau 

5fl3O0c^pm9^*^^l llSi-Cfc&oT^ 

s. 

[0 033] iHWW£jijRL;t£>. X<QXT'r762 
(03 ) 14. jlftLfcfftffiSMt rfljHjio j T'=5r^ 

A7*-'7yx3B|l3&s*636»«f35&»S J P!lBM-&. 

BrJ4. nyfi-^ • x^f-^a > 1 2 tea**-*/*? 

t-vy^M^-f a 0 -r 4 £ «fc -oX'fihixh -Ik* 4 

mi\.\ xf-yrs 2cvmim«%imx''iTozt 

mtimtx. ^7*--?yxm%m^tf ritmm*) j 

-m<miz^ mkW7*-vvxws&Bmxvy7 
/pfcttau ztii>i:7jfr? > )y7'Lx&&Mimm 
&m£ft?t^o£vm&%m£*m^&zttfX'% 
s. 

[0034] OT^2 fc. 2^cOfij5£»;tft£<O0!l£ 
rscs If£*>ff?iJj OiSUte rf^SCS I# 
^ff ^ j k ^ 3 a°7 * --7 yxm%S&>Mfflfflii 

ztitz4L'*7t--?y*m%. : mx'$>£> r**hwm*) 

[0035] 
[*2] 



(7) 



nm-S-2 4 12 27 



1 1 



1 2 



m 








ttm- 




SC&ffi 
hfffi 




0-1 


> 3 


4) ^-f x^oj|jntt»tfk:ft 




n>y^St+*X fossae 


10* 


10 7 





[0036] m^mt. '*-7*--?yx®%gmi) { 

«ifciillF«»Sfi*S^- & - fc fc i ~>X'tr 3 d # 

[ 0 0 3 7 ] ;\"7 *-vyx^gSWftSIK*Ptti LT 20 
coyes^^j^-) . x-?fE<I>'XxA{igjt^7 



[0038] R*Tfc. 1 0&£tifflgRlVC7 

wawbWMwaMistT*^ r tt«^j corns 

7°6 8) . ^Wio^S^ti. loifcfcHSfttf)/'??* 

it. simzm&wzt'nnm r tt«*h xh&wzm 
^x. %z.t>ti&mg&) t JAhfrt>$mzti&. 
[0039] mmsm£m< i mimi. mi<m 

mimsimi r scs \m#m\ axv ^m&i 

[0040] 
[*3] 



ii3 








SCSIfS*> 
fx^J 






SCSIf§*> 



















[0041] ^°7 ^-vyxsbeg^ma^ £> 
tab • ayta-^cofi^ 1 Stiota- if 

nmmv>m 106 zmuzM-t. z.<rmm\i. muzm 
^iti'*7*--?yABmizffl-t&i><7)x$>&. ■icom 

iz^X^&t^ZtiX^&Zbiz&mZivr^K 
fc. §^£fc/O^DRAM#Jg7^T'&v^fcfc&S 



•?yxtf\t>i±.-tz,t^dmii) i mm2tix^&. 

40 i--yttfB*fc3^<ifc££fTV\ DRAMJ 

itJirrs^D R AMOiI^£jl£;H2:&a>£8#>£ £ 

[ 0 0 4 2 ] J-—fi)K DRAM£iIflirr6i:^d^ 
tz^i%&. dWX7-»/77 2 (H3){i^t-^18 

Izj*7 *--?yxW£m*<7>i><r)ZWFtZ> a l X'h 
^yx-^yxmw&Tymmi 0 8 5:^7 (z^ 



(8) 

13 

0 2*>itfl 04tiJ:^T. 5fl3 0BO^m9i$a»£> 

[0043] ;«i/77ii. jl— nz&^zti&mz 
mm*-?-? ■ ^ynuimtx^i. titz-tf. w 

fcLT rftSttj t^rv^^*»«f0 3&»SP^4^fc 10 

[0044] B5&i*LB7*>#HiIifcHU *ti*tu* 
?*- -?yxmMSmi 00. ^gBBBl 06. ifctt 

* -vyxass^Hffi 108 tssu&mt &*: 

$XD#9Vl 10. 112. fcjltf 1 1 4a& s #**lT^ 
&^&(c3SS*l£t*. Cl<7)3-PC7)®ffi{±. J.—fipf 

mw£<T-,7y\s-Y*'tio%-m\ j tti>%&. 20 

[0045] *BBaWt^Lfe#S{±*^HH^^Stf- 

mftnhwmm£tz\&^mz&^xMiRzti& *><o 
[oo46] uih. *mi(?)$mimz^xm&Lti 

(1) . T-?M&i'X c rMztHf&/*y*--7yx 
fa±Wtzfr<7Mm*^i-&1imX'h'yX. "r-fam. 30 

a lz®feLX^&fr£*ki-'*7 vyxIBSSro. 

>-XxAoy\-7*--7yx$:|6i±$^^caSoi:# 40 
*.£>ft&4*5:< fc t> loog^^J--lf(cg«ti-^»Xx 

(2) . fSXfyTV. ^Hffl±fc>*:7*— ?y 
ffi&Z 7=7 7 4 y 9 x o iz-t h i fc £«fc 

( i ) fca»o*8c. 



ffli§¥8-24 1 227 

14 

(4) . flXf'/ri^ -©(■a+tfllSSftfcv'C 

--?y7>.M%mm£%.mt&ZTv7t. '*?*-~?y 

7*--?y*T'iM£LT^6£-f£Xx-y7''i:. x-? 
7" 'J yr-fhZrrVTk . ^-If^'ttJ LfciE«ftfc£ 

T£ & i 3 fcrf* y 7*fc . StR$ ftfclFWBIBHifc: 
^A^JBf^^x-yT-i:. loi3tt±«RWC7*- 

( 6 ) . tt^H^ (0^7 * - ?y xjHS^o L § 

* waepo^p&iifc tot. *7 a- 

( 8 ) . ttUb&HB^o/^ *--?yx%m<7)mwl 

x y 7>\ tFMiHia+^)/'«7 ^-w^asiaw^ 

fi^k^x^ yTi:. W«7*-vyx«^|t*S 
&OL£u®fcJt«f£t6Xx-y7°fc. ^OLS^ffiO 
v ^-fiij&i a'7 *- v y xiU^Si 5ri@i.T v ^ 

( 9 ) . gixf y 7°* { . ^Sffiitzy 1 7 :r - v y 

"f-yzrti\ v\°7 t-^yxBm&iizym&m:??? 



1 5 

? x-mm-h ztizx^ xmmgmzmwxz s j o t 
do). ^^^-7 -?>xm%Mmtmm-3w 

--7 y xM%Mm<o\ ^-m* { tt^cJ{68ft LX \> ^Mz 

[0047] 

i%m<?>m:i &L±.e>£oiz. *mmimt* 

LX S'X-f ASrgj&K? *- ~?yx\,zW?<r>Z3£m-h 

mzz&s$L-f&zttfX'Z&. 
mi i ^w^^-^um^"rMzmmtifz^ 



(9) ^^8-24 12 27 

1 6 

b • ^yew - xf- is3y£^-$Wx-$>&. 

[02 ] PgJf 7M ■ TVA t LXm&Ztlfz'r-? 
[03] vyx|pj±^) 

*-~?yzm%. : mi) i mfeX'Z zimz^-tm; 
mxb&. 

[05] T-^EH^Xx^OK7*--7yX®SA^ 

io ^$*i£^®irt'&6. 

[06] M^^-vyxthB^si-s^*^?^ 

[07] mfe$tifz>sy*-'?yzm%w£i) i m*zii 
tzm*mffix'h&> 

50. 52. 54, 56. 58. 60. 62. 64. 6 
6. 68. 70. 72 : ~7U y? 



[01] 




[04] 




(10) ^PH £ 8-24 1 227 



J6- 



RA1D 



J*. 



40 



3 



•14 
16 



34a 



A 



42a- 



NVRAU 



NVRAM 



— 42b 




C8 o 
300 

A ^ 200 
7*%0 IDS 
KB/nec 0 
13 
10 



C/sec 



jmnpunflUllfinn yiionnnfliHiniiBfiRniimr ib inngnnnni^n nr » 



.flflflBO fln a nn a npnn iii iniiftn nnnnar minnmn inninKi. 



nnnnnnnfl 



pa/29 




05/30 



^"Q S;^ Vrr 



100 



(11) 



^H¥8-24 1 227 



[03] 



50 



52 



54 



K7* - * £ fFf* 7 3 



56 















r 












1 


r 





58 




62 



65 



66 



70 



(12) 
[H6] 



*£§fl¥8-24 1 227 



SCS I^TOJ:© ^-f^^yxjjStftT^S. 



106 



[H71 



• nnnnnnnnnnnnnnnn 

nnnnnnn 



m nnnnnnnnnnnnnnnnnnnnnn 



- nnnnnnnnn 



nnnr-innnn. 



nnnnnnnnnnnnntl 



■„ n nnnn 



"&,>,V gnDnODljn[tigiJ99 TTTTT ? ijn 



35/30 




HX 



06/31 



2110 V 7J,? ^7/4 



709 



